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TABLE 3.-Free-air resultant ioiiads (meters per second) based on  pilot bnllooii obserrations made m a r  7 n.  t n .  ( E .  $9. T . )  d i o i n g  Nocetnher, 1929 
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TABLE 4.-Obseruatioiis by nicans of kites, cnptiile i c ~ l  !it i i i ted-lirigli t  so io i i? i t ig  hnllooirs, d i t r i i i y  ,Voiwtibcr, 1929 

1 1 Due West, I Ellendale, I Grimbeck,, I Center, noj-al 
Okla, S. I-. N. Diik. Tex. Ind, 

Mean altitudes (me.ters) m.  s. I . .  reached duriug month .............................................................. 2. R . 3  2. 26.1 3,335 1, Y40 2,539 
Maximum altitudo (met.ers) m. s. 1.. reached and date ............................................................... 
Number of flights made .............................................................................................. 
Number of days on which flights were made ........................................................................ 30 16 24 

122d. 114th. 3 15th. 4 6th. J 1Yth. 
I n  addition to the ahovo there are approximately 1'21) pilot-balloon obserratious made d:iily at 50 Weather Bureau Stat.ions in the United States. 
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THE WEATHER ELEMENTS 

By P. c. DAI 

GENERAL SUMMAHT 

The outstanding fratures of the weather during No- 
vember were the niarliecl cold over the districts from the 
h4ississippi River eastward to tlie Atlantic coast ut tlie 
end of the month, and the continued drought over the 
area from the Rocky Mountains to the Pacific coast, 
particularly in the more westerly portions where precip- 
itation had been deficient for many months, aiid the 
season up to the end of Noveniber had keen the diiest 
ever known. This drought continued into December, 
but was part'lly broken in the first decade of that n:onth 
and rather fully relieved by the middle of the month. 

PRESSURE AND WINDS 

At the beginning of the month an esteiisive area of 
precipitation had overspread much of the country from 
the. Great Plains eastward, but precipitation was generally 
light save in n few small areas. By the nioriiing of the 
3d precipitation had largely ceased save over ~t narrow 
area extending from southern Texas northeastward t o  
New England, continuing over practically the sanie oren, 
but moving slightly eastward during the following two 

daq-4, the falls hwwmiiig coiiiparatively heavy locally 
during the 4 t h  along or near the const from central 
Georgia norttieastu arc1 to the C1ics:~p~ul;~ Buy region, 
the rain area practically disappeiwing beyond New Eng- 
land hy the niorniiig of the 5th. 

At the morning observation of the Gth, low pressure 
had advanced into tlic central Plateau uithont niuch 
precipitation, and during the following 24 hours it moved 
to central New hIexico, attended by snows in the niidclle 
momitain region, and some rains had idleii  in Texas and 
near-by Itreas. Tlie pressure in that locality continued 
to.fal1, and, by the nior~iing of the Sth, rain or snov; h id  
overspread a considcrahle portion of the southern Plains, 
nncl had extended into tlie west Gclf sections, continuing 
on the 9th over much of the s-nine territory, the falls 
becoming loc~ l ly  heavy in portions of Texas and near-by 
areas. This rain area continued into the loth,  extending 
northward to tlie Great Plains and to near the western 
upper Lake region, with local heavy rains continuing 
in the coast districts of Texas. This area did not develop 
much strength aiid passed to tlie nortb\vnrcl of the Great 
Lakes by the morning of the I l th ,  the precipitation es- 
tending eastward and southward into the lower Lake 
region, Ohio Valley, aiid RIiddle Gulf States, the area 
finally passing northeastward into the lower St. La11 rence 
Valley by the following morning. 
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Immediately following this, cyclonic conditions had 
moved from the Southwest but without material precipi- 
tation until the morning of the 12t11, when rain had set 
in over a rather broad area from central Texas to the 
southern Appalachians and light snows were falling over 
the Middle Plains. By the following morning precipita- 
tion had become rather general from the eastern Plains 
to the Great Lakes and Appalachian Mountains. A 
second low-pressure area from the central Gulf during tlie 
13th reinforced the depression, and by the niorning of the 
14th the center of the disturbance had moved to the 
lower Ohio Valley, while heavy rains had occurred over 
large portions of the Middle Gulf and Ohio Valley States, 
with the rain area extending northeastward to New 
England. Rain continued into the 15th over most eastern 
districts, the falls continuinm heavy in Mahama and 
portions of Mississippi and o b e r  nearby States, though 
clearing in many districts by the morning of the 16th. 
However, rains continued over much of the Southeast, 
eatending into tlie middle Appalachian region during the 
17th, and into nearly all Atlantic coast and Great Lakes 
districts during the following two (lays. 

Local light snows occurred in the northern Plains during 
the 20th to  22d, and rains liad overspread much of the 
Gulf region by the morning of the last-named date, 
changing to snow in the southern drainage basin of the 
Ohio River, which during the 33d extended eastward to  
the south and middle Atlantic coasts, the precipitation 
becoming heavy in most eastern sections of the rain area. 

Some light, precipitation, mostly S n O i V ,  oc'curre~l over 
northern districts during the period 23d to ?(ith, and 
rather general precipitation nccurred over the Gulf (lis- 
tricts on the last-nmied date ; also snnw or rain continued 
from that time to the end of tlie month at many scat- 
tered points in both tlie northern snd central districts 
east of the Rocky Mountains. 

Sea-level pressures were well above the norniill o w r  
all central and western districts, anticyclonic contlitiuns 
existing to a inarkccl extent in the far Northi+est, rtnrl 
thence southeasterly to the Great Plains nncl M est Gulf 
States. 

Cyclonic conditions existed over the eastern third of 
the country, and much clontly, rainy enther persibtecl 
in that region. 

Compared with the preceding October. pressure tis 
higher, as  is usually the case, in all parts o i  tlie country, 
save over n small area froin the Great Lakes eastward to 
near the B t l~n t i c  coaqt, where the avernge sea-level 
pressures were slightly less than in October. 

As is frequently the case in late autumn, few *evere 
storms occurred in any part of the country, and dttmage 
or loss by winds ~ R S  at  the niinimuin. Siich feu storms 
as were reported are summarized in the usual tahle at tlie 
end o€ this section. 

T E M P E R A T U R E  

The first two decades were mainly free from extreme 
ranges in temperature, though minor changes were fre- 
quent, but no severe winter weather persisted over any 
estended area. However, beginning with the third 
decade winter weather set in over most districts from the 
Rocky Mountains eastward, and continued in most of 
that area with more or less severity throughout the 
remainder of the month. 

The week that ended November 26 was cold over 
nearly all parts of the country and decidedly so over the 
interior districts, where the weekly averages ranged up 
to as much as 15O below normal. A few sections during 

this week had averages slightly above normal, notably 
southern Florida and the coast districts of central 
California. 

The last three days of the month had temperatures 
well below the normal over many parts of the country 
froin t<he Rocky Mountains east'ward, severe cold estend- 
ing into the central valleys and sout'hern disbricts, with 
temperatures below freezing on the morning of Novem- 
ber 30 over practically all the Gulf coast region, and into 
t8he northern district>s of Florida. The nliniinum tem- 
peratures during this period were the lowest of record 
for November over a large area from the Ohio Valley 
eastward to the Atlantic coast, a.nd even in the far South 
many stations reported t8his period as the second coldest 
of record for November in the last 50 years or more. 

In  the far West this period was moderately warm and 
no severe winter weather was reported from that, section 
during t8he month. 

For t,he mont,h RS a whole t,emperatures were below 
norinal from the Great Lakes and Ohio Valley southward 
to t8he Gulf and westward to the Rocky Mountain region 
and portions of the north Pacific coast,, save for a small 
area in Nort,h Dakota and eastern Montana, and thence 
northward into Canada. Over many portions of the 
cenbral valleys the iiiont,h mas decidedly cold, particu- 
larly in the southern Plains and West Gulf district,s, 
where a number of sta,t'ions reporbed mean temperatures 
for the month as t,he lowest' of record for November. 

The highest t,emperatures of t,he month were reported 
during the first few days in t,he far western districts and 
in the eastern districts from t'he lower Mississippi Valley 
northeasbward to the Great L a l s .  In  the central valleys 
the highest; temperat.ures occurred very generally about 
the middle of t,he mont,h. The highe.st reading, 9So, 
occmrecl on t,he 3d, and wns reported from a point in the 
interior of soubhern California. 

Miuimum temperatures occurred inainly during the 
closing clays of the month, particularly on the 30th in the 
Inore eastern districts, though in the Great Plains and 
inount,ain regions t,hey occurred about the 21st and 22d, 
and in a few far West.ern Stat,es they occurred earlier in 
the month. Minimum temperatures of 32' or lower 
occurred at soine point in each State, and temperatures 
below zero were reporbed as far south as Texas and thence 
nort,heast t,o New England. The lowest reporbed, - 3S0, 
occurred in t>he mountains of Wyoming. 

PRECIPITATION 

The mont,hly amounts of precipitation were heavy and 
above normal over a general area estencling from eastern 
Texas northeastward to tlie lower Lakes and thence east- 
ward to near t,he At81ant,ic coast where the falls were fre- 
quently t,wice or even three or more t'inies the normal. 
To the eastward of this area along or near the south 
Atlantic coast and over Florida, the monthly amounts 
were much less, not esceeding 25 per cent of the usual 
falls in portions of Florida. A second area of prec.ipita- 
tion in excess of the normal, though here t>he amounts 
were far less than in the area first referred to, the monthly 
amounts ranging up to twice and eve.n three times the 
usual falls, covered the middle and southern Rocky 
Mountains and port,ions of near-by States. From cen- 
tral Texas northeastward to the upper Lakes, the pre- 
cipitation was mainly less than the normal and over the 
entire northern border there was usually less than the 
normal precipitation, this being particula,rly true over the 
districts west of the Rocky Mountains and all other far 
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western sectipns, where there were estensive areas with 
little or no ram or snow during the entire month. 

I n  much of this western area the precipitation was the 
least of record for Noveniber since observations began, 
or a t  most it was the second November of no precipitation 
in more than 50 years. At a few places in the northern 
Plateau region, November is usually the month of greatest 
precipitation, but in the present November these places 
were frequently entirely without precipitation. 

As a result of this deficiency in precipitation the water 
supply is greatly depleted, rivers are a t  low stages, springs 
and wells have gone dry in many instances, the fire 
hazard has been greatly increased, and forest fires hare 
been controlled only with difficulty ; while vegetation has 
been greatly retarded. winter pasturage is largely ex- 
haiisted, and much stock feeding has been necessary. 

SNOWFALL 

The distribution of snow partook largely of that of a 
winter month from the Rocky Mountains eastward, the 
falls being widely distributed and the amounts in locali- 
ties the greatest of record for November. 

From the Great Plains eastward to the Atlantic coast 
there was more or less snow in all save the more southern 

districts, the falls being unusually heavy so early in the 
season over a considerable area from northwest Texas to 
the southern Bppalachian Mountains, where falls near the 
end of the month ranged from G to 8 inches or more. 

Farther north the amounts usually were less, until 
over North Dakota and some near-by areas where some 
snow that fell late in October remained unmelted at  
the end of that month, and, with amounts that occurred 
during November, formed a covering of snow that re- 
mained unmelted throughout the month. The total falls 
were comparatively heavy in the northern parts of the 
upper Lake region and locally in northern New York, but 
in New England the amounts for the month were mainly 
moderate. In  the Rocky Mountains and over their 
eastern foothills good depths of snow were reported gener- 
ally, but there was little in much of the Plateau region 
and practically none in the Sierra Nevada and Cascnde 
ranges, none being reported from the highest peaks in 
Califoinia, a condition rarely experienced in that, State. 

RELATIVE HUMIDITY 

Over much of the country from the Rocky Mountains 
eastward the percentages of relat,ive humidity were above 
the monthly normals, save for sinal1 areas from the upper 

SEVERE LOCAL STORMS, NOVEMBER, 1929 

report of thc chip1 of bureuul 
[The table herew~th contalus sucb datu as hare been receired concerning severe locill stoirus thJt  occurred tliitiup the mouth. A niore coruplete statement will eppear in the vnnoal 
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Lakes northeastward. In  portions of the Rocky Moun- 
tains the departures from the nornial were large, ranging 
up to 15 to 20 per cent. On the other hand, west of the 
Rocky Mountains, the humidities as represented by the 
departures from norinal were mainly far less than normal, 
as would also be indicated by the great lack of precipita- 
tion in that area. This general dryness was augmented 
by the large percentage of sunshine in that region which 
averaged nearly 100 per cent of the possible a t  many 
places in California and other portions of the Southwest. 

RIVERS AND FLOODS 

By MONTROSE W. HAYES 

There were overflows in November, 1929, in the South 
Atlantic States and the Ohio River basin, but they were 
of minor importance, except in the Tennessee River and 
in that part of the east Gulf drainage area lying between 
the Apalachicola and the Mississippi Rivers. 

Excessive rains fell from the 10th to the 17th in nortli- 
western Georgia, Alabama, Mississippi, and the Louisiana 
Parishes east of the Mississippi River. There were numer- 
ous falls amounting to 10 mches in eight days, and one 
station, Helena, Ala., had 15.97 inches. The rivers began 
to rise rapidly on the 12th and 13th, flood stages were 
reacBed about the 15th, and in the lower reaches the 
overflow continued until the 25th. The water levels were 
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miles. reau. 
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graph companies, sutfer heavy loss; many 
shade trees stripped. factories clospd. 

Plate-glass windows biolrpn; m m y  small build- Do. 
in@ in rural sections wrecked. 

Small out buildiu~s demolished: d~te-a lass  win- Do. 
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not particularly high, but the inconveniencc a d  d,mage 
were relatively great on account of the general overflow 
of all the minor streams, and the long continued flood in 
the larger rivers. The following tabular statement is a 
summary of the statistics of loss and damage. The infor- 
mation, of course, is not complete, but represents the 
best that is available. 

~ ~~~- - 

, 

I___ ___ -___ 

* 3. io0 ____. . .... _.__._..__I 
Uuildings, highways, bridges, etc ...I $2i,450 5.59, U U  $36, OW $2, PUO 1 $154,t;5U 
Matured crops.. ._.._..____._._._.., 71.100 1 24.m 1 3.600 1 31,000 ' 12:. 900 
P r u q w t i w  crops.. -. . .-..... .-.. ..$ 

hloratde property, including live- I 
stoc li...- _.._......_._._._.___.... 850, 80.000 %.A,J , _ _ _ .  ~ ..... 87,250 

Suspension of business, including I 
wages .... __..__.___.___._._._._..! 14.500 I 181,ooo 

Total -.... .... ...... ~ ........., 11!1.!1511 I 3% 900 1 90,300 i 47,700 1 556.6~50 

I S. ?so 

15.300 I io3,Oon I 4s .m)  
~ _ _ _ ~ , _ _ _ -  

____.-__ ___- ____- 
2 1 ,?uO acres. 1 l , l l J O  dt'res. 

The warnings issued we,re timely and adequat,e. The 
savings effected through their use hare  been reported to 
have been $127,000 on the Alabania River system, 
$229,000 in the valleys of the Black Warrior and the Torn- 
bigbee, $26,000 in the Pascagoula and Pearl Valleys, and 
$8,500 in the Tennessee Valley, a total of $390,500. 


